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| NSTRUCTOR NOTES:

1. Ensure that the classroomis avail abl e and
properly set up and that all equi prent and
training resources are available and in working
or der.

2. Ensure that enough technical manuals are avail able
and account for all transparencies.

3. Before the end of class, evaluate students on
their ability to performthe | earning objective.

4. State all safety notes as they appear throughout
t he | esson plan.
| NTRODUCTI ON:
El apsed To successfully operate the AN TYC- 39A, you need a
Ti me good wor ki ng knowl edge of the CIG In this
| esson, we will study the functions and interfaces
of the G
BODY:
5M

1. Conmunications Interface Goup (C G Overview

NOTE: Refer students to TM 11-5805-790-12-1 para 1-
35, pages 1-64, 1-65, 1-13, and 1-14 Message
Switching Central AN TYC- 39A Bl ock Di agram
and di scuss placenent of the CIGwthin the
message switch

a. The CI G provides the interface between both
dedi cated and switched digital, unencrypted
| oops and trunks and the Message Processor
(MP).

b. The | oops/trunks can be data term nals, other
message swi tches, or AUTODI N swi t ches.

C. The CI G perforns the follow ng functions.

(1) Termnates TRI-TAC line types |, 11
11, and |V subscribers.

(2) Converts bit serial subscriber |ine-side
nmessage data to nessage bl ocks.

(3) Perforns code conversions for |ine

type |.
150- 74G10/ EO1- LP1 2



NOTE:
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(4)

(5)

(6)
(7)

Monitors input data to determ ne when
character and/or crypto synchroni zation
have been | ost.

Moni t ors nodem and crypto al arns and
provi des status information to the M.
Provi des ti m ng.

Al'l nessage characters, transferred
between the CI G and the MP, use the odd-
parity ASCI 1 character format.

The C1Gis made up of the follow ng
subgr oups.

Show Slide 1.

(1)

(2)

(3)

Thirteen Intelligent Line Interfaces
(ILI's) - Each ILI consists of three or
four Line Termnation Units (LTUs) and
one Intelligent Line Interface Processor
(ILIP). LTUs may be one of three types.

(a) Digital Line Term nation Unit
(DLTU).

(b) Data Adapter Term nation Unit
( DATU)

(c) Common Equi prent Facility (CEF)
Control Interface Unit (CClU).

Two redundant Digital Line Concentrators
(DLCs) - Each DLC consists of two Line
Cluster Functions (LCFs), a DLC
Processor (DLCP), and an MP/ DLC Li nk
(MDL) . o

Two redundant Master Timng CGenerators
(MIGs).

(a) Provides all timng reference
signals required by ILIs, TD GV
CPG and nodens.

(b) Contains clock generation unit.

(c) Two nodes of operation.

1. Slaved to a timng signal
recovered by the group nodem
in TD GV

3
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e.

NOTE:
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2. I ndependently driven by its
own crystal oscillator.

Cl G data fl ow.

Show Sl i de 2.

(1)

(2)

(3)

LTU.
(a)
(b)
(c)
(d)
(e)

| LI P.
(a)
(b)
(c)
(d)

(e)

LCF.
(a)

Recei ves digital serial unencrypted
data from LKG

Synchroni zes to |ine and recovers
data characters frombit stream
Organi zes incomng bit serial data
into character bytes.

Rai ses Service Request Flag to

| LI P.

Transmts character bytes as bit
parallel data to |ILIP when
instructed by ILIP

| LI Bus provides nultiplexing of up
to four LTUs to a single ILIP

Scans LTUs for Service Requests.
Reads data fromeach LTU

Col l ects and stores data into line
bl ocks.

Sends |ine bl ocks and control
information, in network |ayer
frames, to the LCF. The link | ayer
of this interface enpl oys a packet
(X. 25) protocol which provides for
t he exchange accountability and
automati c repeat request of generic
information frames (X 25 LAPB

fram ng).

The LCF is an i nput/out put

mul ti pl exer that routes nessage
data, control nessages, and program
segnents between the ILIs and the
DLCP

4



(b)

(c)
(d)

(e)

(4) DLCP.

(a)
(b)

—~—
o0
——

(5) ML
(a)
(b)

(c)

Receives the |ine blocks froma
particular 1LIP.

Strips off X 25 fram ng.

Transfers information to the DLCP
in the order they are received from
the ILIs via a multibus II

pr ot ocol .

The multibus Il protocol provides a
mechani sm for the transfer of
packets between the LCF and the
DLCP. A packet is any bl ock of
information which is transmtted
wth a single transfer operation.

Coll ects status and data entities
fromthe ILIs (via the LCFs).

The entities collected may consi st
of line bl ocks, program downl oad
segnments, status, control, or
comands.

Strips off nmultibus Il fram ng.
Transfers information to the MDL.

MOL is the link to the nmessage
processor.

Transl ates data format because the
DLCP and MP have different bus and
data structures.

Control s and coordi nates the
transfer of information between the
DLCP and the MP. The information
transferred is of three types.

1. Status I nformation
2. Command Wor ds.
3 Entities.

NOTE: Recapitul ate key points. Ask questions to
ensure student understanding of materi al

cover ed.

150- 74G10/ EO1- LP1



QUESTI ONS: How many I LIs are there in the nessage
switch? (ANS: 13.)
How many LTUs interface with a single ILI?
(ANS: 3 or 4, max is 4.)
2H 15M
2. Intelligent Line Interface (ILI) Overview.
NOTES: Show Slide 3.
Refer to TM 11-5805-790-12-1 para 1-36 page
1-67 para a & b.

a. The CIGis equipped with 13 ILIs to interface
48 lines, the MCS, and the two | CUs.

b. The ILIs are the CIGinterface to the
subscri ber and trunk |ines.

C. Each ILI converts the bit-serial |ine side
termnal interfaces to a serial |ine block
interface for the DLC

d. There are three LTU types to interface with

150- 74G10/ EO1- LP1

all subscriber types and to control and
monitor the line conditioning equipnent.

(1) Digital Line Termnation Unit (DLTU)

(DLTMB) .

(a) Provides an interface for TRI-TAC
Line Types I, Il, and Ill lines and
t runks.

(b) One DLTU provides the interface for
t he Mbdem Control and Status (MCS)
function.

(2) Data Adapter Term nation Unit (DATU)
(DLTMB) - Provides an interface with
TRI-TAC |l ine Type IV |ines and trunks.

(3) CEF Control Interface Unit (CClU) (DLTW
and DLTMB) - One CCI U provides the
interface for each of two I CUs for

6



NOTE:

NOTES:
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control and nonitoring of the COVSBEC
equi pnent .

Refer to TM 11-5805-790-12-1 para 1-35 page
1-65 and TM 11-5805-790-12-6 para 7-24 page
7-50.

Each ILI is conprised of an Intelligent Line
Interface Processor (ILIP) and up to four
LTUs.

(1) ILI1.

(a) Two DLTM6 or DLTM® (any
conbi nation) (2 LTUs).

(b) ©One DLTM6 (for MCS).

(c) One DLTMZ/8 (CCU for 1CU).

(2) ILI4.

(a) Two DLTM6 or DLTM® (any
combi nation) (2 LTUs).

(b) One spare slot.

(c) One DLTM//8 (CCIU for ICU).

(3) ILls 2, 3, and 5 through 13 - Contain
four DLTM6 or DLTMD circuit cards (any
conmbi nation) (44 LTUs).

Show Sl i de 4.

Refer to TM 11-5805-709-12-1 para 1-36 page
1- 67.

The ILI perfornms the follow ng functions for
each loop and trunk interface.

(1) Line synchronization.

(2) Character recovery/transm ssion.

(3) Recognition of special control
characters.

(4) Ceneration of nessage block parity.

(5) Forward error correction.

(6) Rate conversion.

(7) Fram ng.

(8) Conversion of incomng |ine codes to
ASCI | .

7



(9) Block assenbly/di sassenbly.
(10) Autonmatic Repeat Request (ARQ
pr ocedur es.
(11) Detection and processing of
charact er/ COVSEC synchroni zati on | oss.
(12) Inmmedi ate storage for incom ng and
out goi ng nmessage traffics.
(13) Throttling.
(14) Loopback testing.

NOTE: Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

QUESTI! ONS: VWhat converts the bit serial |ine side
termnal interfaces to a serial line block
interface for the DLC? (ANS: ILI.)

VWhich ILI contains the CCIU for the | CU B?
( ANS: ILI4.)

What DLTM cards make up the CCIU for the | CU?
(ANS: DLTM 7 and 8.)
3H 5M

3. I LI Functional Description.
NOTE: Show Sl i de 5.

Refer to TM 11-5805-709-12-1 page 1-21
and page 1-89 para b & c.

a. Intelligent Line Interface Processor (ILIP).

(1) Each ILlI contains an ILIP circuit card.

(2) The ILIP circuit card contains an
80386DX m croprocessor supported by the
required interface and nenory devi ces.

(3) The ILIP acts as a buffer between the
nmessage oriented MP/DLC interface and
the character oriented LTU interface.

(4) The ILIP provides an interface between
the DLCs and the LTUs.

(5 Each ILIP is connected to both DLCs via
Dual Channel Switch (DCS) circuitry.

150- 74G10/ EO1- LP1 8



(6) The ILIPs are configured to one DLC or
t he other in accordance w th conmmands
fromthe CAP.

(7) The ILIP connects to the LTUs via the
I LI bus.

(8) The ILI bus provides multiplexing of up
to four LTUs to a single ILIP

(9) Each ILIP receives a 3.072 MHz cl ock
fromthe Master Timng Generator (MG
which is used to generate all the clocks
required by the LTUs.

(10) The ILIP nonitors, controls, and
services the LTUs.

(11) The ILIP performs a sequential scan to
collect the state and i ncom ng data from
each of the four connected LTUs.

(12) Qutput data is routed to the four LTUs
after the scan cycle.

(13) The ILIP is responsible for the
foll owi ng functions.

NOTE: Show Sl i de 6.

Refer to TM 11-5805-709-12-1 page 1-67 and 1-
87.

(a) Channel Control and Coordi nation -
| LIP ensures that the transfer and
recei pt of nessage data is properly
coordinated with the transfer of
command and control characters
to/fromthe LTU

(b) Assenbles incomng characters into
message bl ocks - Al nessage data
is assenbled into line block
entities and formatted before
transm ssion to the DLC

(c) Forwarding of incomng |ine blocks
to the DLC

(d) Reception of outgoing |line bl ocks
fromthe DLC.

(e) Transm ssion of outgoing line
bl ocks to LTUs as a character
stream

(f) DLTM 6 in slot 4 of ILIP nest:
Monitor and Control Moydens - ILIP

150- 74G10/ EO1- LP1 9



recei ves nodem commands t hrough the
DLC, carries out the commuands
t hrough the MCS via a DLTU, and
reports response infornmation back
to the originator through the DLC
(g DLTM7 & 8 in the ILIP nest:
Monitor and Control LKGs - ILIP
recei ves COVSEC conmands t hrough
the DLC, carries out the conmands
through the ICU via a CC U, and
reports response infornmation back
to the originator through the DLC
(h) Exchange of equi pnent status and
control information with the M.
(i) Generates all clocks required by
the LTUs fromthe master tim ng
sour ce.

NOTES: Show Slide 7.

Refer to TM 11-5805-790-12-1 para 1-38 page
1- 87.

(15) Maj or Functional Conponents. The ILIP
consi sts of four functional sections
that, together, provide the processing
and interfaces required to control and
route data to and fromthe associ at ed
LTUs. The functional sections are DLC
Interface, |ILI Bus Interface, Processor,
and LTU C ock Generator.

(a) DLC Interface.

1. The ILIP/DLC i nterface
transfers a full-duplex serial
|/ O data stream between t he
serial port of the processor
and one of the two DLCs.

2. A Dual Channel Switch (DCS)
under the direction of the
Control and Al arm Panel (CAP)
selects the DLC via the ILIP

3. The two identical DLC

i nterfaces provide full-duplex
data paths for information
exchange and an out put cl ock

150- 74G10/ EO1- LP1 10



between the ILIP and the
redundant DLCs.

A 64-Hz clock is supplied to
the DLC interface by the
serial comuni cations
controller

Message data received fromthe
line interfaces i s processed
by the ILIP. The received
data is assenbl ed and

mul ti pl exed into |ine blocks
for transm ssion to the DLC
When the DLC outputs data to
the ILI, it distributes line
bl ocks to the addressed ILIls,
whi ch denul ti pl ex and

di sassenbl e the data to be
transmtted by the individual
line interfaces.

Data i s exchanged between the
I LI and the DLC using X 25

Li nk Access Procedures,

Bal anced (LAPB). This
interface can be described in
ternms of |ayers: physical
(layer 1), link (layer 2), and
network (layer 3).

I

o

2

IN

4H 20M

Refer to TM 11-5805-790-12-1 para 1-38 page
1- 89.

(b) ILI Bus Interface.

1. The ILI bus interface provides
for the transfer of data
between the ILIP and the LTUs.

2. A scanner collects the state
and incom ng data from each of
t he four connected LTUs.

3. | nput data is transferred byte
parallel to the ILIP

4. Qutput data is routed to the

four LTUs between scan cycl es.

150- 74G10/ EO1- LP1 11
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o

2

I

12

The ILI interface with the
LTUs is hal f-duplex, such that
four LTUs are maintained in
continuous full-duplex, 16-
kb/s traffic. The cl ocks
required by the LTUs are
generated by the LTU cl ock
generator in the ILIP

Data | nput:

a. The ILIOP (ILI
Oper ati onal Program
initiates and sets the
i nput DVA channel for a
16-byte transfer fromthe
scanner.

b. Data is input fromthe
four LTUs during each
scan cycl e.

c. The scan cycle is
initiated when the
interface | ogic receives
a pulse fromthe
Progranmabl e | nterva
Timer (PIT).

Dat a CQut put :

a. Data i s output when
avai | abl e and when the
LI interface logic is
not performng a scan
cycl e.

b. Qut put data is generated

fromtwo sources: DMNA
channel s and programmed
out put .

[1] DMA - There are four
dedi cat ed out put DVA
channel s (one for
each line). Bl ocks
of data are
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(c)

transferred via
t hese channel s.

[2] Progranmed CQutput -
for downl oadi ng
cl assnar ks,
transferring
commands and contr ol
characters to the
LTUs, and
term nating
transm ssi ons.

| LI P Processor.

The ILIP processor includes a 32-
bit Intel 80386-m croprocessor
device with a m ni mum operating
cycle of 16 MHz. It processes
programinstructions fromthe ILI
Operational Program (I1LIOCP) to neet
the interface conversion and

i nternedi ate storage requirenents
of the ILIP. The processor

i ncl udes nenory, programred |/GQ

di rect menory access control,
serial communication control,
interrupt control, Built-in Test
(BIT), and progranmabl e interval
timng functions. The processor is
supported by a 32-bit bus
structure.

1. Menory - Menory consists of
bot h Random Access Menory
(RAM and Read-Only Menory

(ROM .

a. The RAM i s used for |LICP
program code storage and
protocol data buffering.
The capacity is 128K 32-
bit words.

The ROMis used to store
the ILIOP program | oad
and di agnostic functions.

i}

13
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N
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The capacity is 64K 16-
bit words.

I LI P Operational Program
(1Ll OP)

o

The | LI OP provides
control and processing
for the ILIP

It helps to provide

di stri buted
conmmuni cati ons processi ng
for the nessage switch by
facilitating the transfer
of data between the DLC
and t he external

subscri ber |ines, COVSEC,
and npdens.

The I1LIOP al so perforns
security checks, converts
bet ween char act er

formats, and throttles
data on both the |Iine and
DLC i nterfaces when
necessary.

The | LI OP exchanges
commands and status with
the DLC and the line side
hardware. These all ow t he
ILICP to nmonitor and
control the line side
hardware, allow the DLC
and MP to npnitor and
control the ILIOP, and
allow I LIs to conmuni cate
with each other.

i)

(e

o

Direct Menory Access (DMWA)
Channel s.

a. Fi ve DVMA channel s support
the ILI bus interface.
Four are used for
transmt data; one is
used for receive data.
Two DVA channel s support
the DLC interface. One is
used for transmt data;

i}
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the other is used for
recei ve data.

Ref er students to TM 11-5805-790-12-1 page

1-91.

4.

o

15

Serial Comruni cation
Controller (SCC).

a.

i)

10

The SCC provides full-
dupl ex serial data
exchange between the DLC
interface and the ILIP
processor.

Two DVA channel s support
the 1/0O data channel s
bet ween the SCC and the
processor.

The DMA channel s and the
SCC interrupt the ILIP
processor to signal 1/0
conpl etion and/or error
condi tions.

Progranmabl e I nterval Tiner
(PIT).

a.

b.

(e}

o

[

The PI'T provides the

| LI OP with progranmabl e
interval tinmers

The interval tiner
provides its current
count to the ILIP
processor upon request.

It al so provides an
interrupt to the ILIP
processor via the
interrupt controller at
the end of the programred
i nterval

The interval tinmer period
i's programmable up to

65 ns in increnents of

1 ns.

The direct output of one
timer is supplied to the
I LI bus interface for the
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(d)

o

I~

initiation of each scan
cycl e.

Interrupt Controller - The
interrupt controller collects
and prioritizes interrupts
fromthe follow ng functions
in the order I|isted.

Pl T1.

Pl T2.

CAP sel ect |ines.
Direct nmenory access
channel s.

Serial conmunications
controller

I LI interface | ogic.

210 o

CPU Ti m ng.

CPU timng is provided by
t he processor cl ock.

The processor clock is an
i ndependent, crystal -
controll ed cl ock
generator which runs at
the frequency required to
operate the ILIP
processor.

This clock generator is
used for all of the ILIP
except the LTU cl ock
gener at or .

o

i)

(e

LTU d ock Cenerator.

1.

N>

16

The LTU cl ock generator
generates the clocks required
for LTU operation.

The LTU cl ock generator
receives a 3.072-MHz cl ock
fromthe Master Timng
Generator (MG .



NOTE:

NOTE:

NOTE:

NOTE:

NOTE:

NOTE:
150- 74G10/ EO1- LP1

w

The LTU cl ock generat or
generates 76.8 kHz, 32.0 kHz,
4.755 kHz, 3.640 kHz, 3.200
kHz, 2.909 kHz, and 56.89 kHz.

(16) The MCS and nodem control function is
acconpl i shed by the ILIPs.

Show Sl i de 8.

(a) They can be controlled manually via
the switch supervisor in response
to an equi pnent comrand.

Show Sl i de 9.

(b) O, they can be controlled
automatically via the ILlI servicing
the nodemin response to a route
command.

(17) COVBEC equi pnent (1 CUs, LKGs, TEDs, and
RCUs) is controlled by the ILIPs.

Show Sl i de 10.

(a) COVBEC equi pnment can be controll ed
manual |y via the switch supervisor
in response to an equi pnent
command.

Show Slide 11.

(b) It can also be controlled
automatically via the ILIP
servicing the COVSEC equi pment in
response to a route comand.

Refer students to TM 11-5805-790-12-1 para 1
37a, pages 1-70.

LTUs.
(1) DLTU (DLTMb).
Show Slide 12.

17



(a)

(b)

(c)

(c)

(e)
6H 25M (f)

(9)

(h)

150- 74G10/ EO1- LP1

The DLTU provides the M5 interface
to TRI-TAC line types I, 11, and
I1l | oops and trunks.

The DLTU line side interfaces with
the LKG which term nates the | oop
or trunk interface.

The DLTU transmts and receives
unencrypted data to and fromthe
LKG. This data is serial binary.
Subscri bers may be ASCI|I of either
parity or ITA No. 2 format.
Therefore, conversion to ASCI I may
be necessary.

The switch side of the DLTU
interfaces with the ILIP

The DLTU al so accepts comrands from
the ILIP. This allows the ILIP to
control the DLTU operation.

The DLTU al so accepts ILIP

cl assnmarks. These cl assnarks
define the characteristics of |ines
connected to the DLTU. d assnmarks
consist of two 16-bit words sent to
the DLTU fromthe ILIP.

The DLTU has two basic sections: a
transmtter and a receiver. They
are controlled by the DLTU
controller. They control data flow
between the ILIP and the |ine.

1. The DLTU transmitter receives
messages and control
characters fromthe ILIP. It
transmits themto the line in
a bit serial fashion. The
transmt sel ector determ nes

the source of a character. |t
does this under the control of
the DLTU controller. It | oads

the character into the
transmt register.

The DLTU receiver accepts bit
serial data streamfromthe
COVBEC unit, which ends the

| oop or trunk interface.

N>
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NOTE:

NOTE:
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Ref er students to TM 11-5805-790-12-1 para a,

page 1-76
(2) CClU

(DLTM7 and DLTMB).

Show Sl i de 13.

(a)
(b)

(¢c)

(d)

(e)

()

(9)

(h)

(i)

(i)

The CCIU provides the interface
between the ILIP and the | CU

This interface permts the ILIOP to
command the LKGs and TEDs to
provi de appropriate encrypt
functions.

The CClU provides the ILIOP with

t he character-by-character
processing required to issue
commands and to receive status from
the | CU

The CCl U receives | CU nessages over
the output serial data |ine at

32 kb/s.

The CCl U converts the serial input
bit streaminto 9-bit characters.
There are eight bits per parity.
The CCIU | oads the characters into
the receive buffer after a parity
check on each character. |f wong
parity is found, the CClU sends a
status report to the ILIP

The receive buffer provides storage
for a mnimumof three 8-bit
nmessage characters. After a parity
check at this tinme, the character
parity bit is dropped, not sent to
| LI P.

When the first nessage character is
i nput, processed, and stored in the
receive buffer, nessage transfer to
the I LI P begins.

After the CClU gets an | CU nessage,
the CCIU inhibits any further input
fromthe 1CU until the full nessage
isinthe ILIP.

The CCIU transfers the nessage one
character at a tinme to the ILIP

Ref er students to TM 11-5805-790-12-1 para c,

page 1-78.

19
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(3) DATU (DLTMD).

Show Sl i de 14.

(a)

(b)

(d)

(d)

(e)
()

(9)

(h)

The DATU is a software-
programmabl e, plug-in nodul e which
provides a data interface between
the character-oriented ILIP and a
bit serial line.

The DATU supports the nessage
swtch-to-circuit switch interface,
ot her nmessage switch trunks, and
subscri ber interfaces enpl oyi ng
data adapters.

Data access to the nmessage switch
for a TRI-TACtype IV line is
accommodat ed on a full-dupl ex
digital basis with a data adapter.

The DATU est ablishes the

transm ssion rate, information
rate, forward error correction
characteristics, framng,
transm ssi on node, and character
code paraneters on line type |V

| oops and trunks.

Each DATU provi des service for one
| oop or trunk.

The DATU receiver perfornms error
correction and rate conversi ons
required to recover characters from
the bit serial line interface.

The recovered characters are

buf fered and then transferred to
the ILIP.

The DATU transmitter receives
characters fromthe ILIP and stores
them for further processing. It
performs encoding and rate
conversion to make the characters
conpatible with the receiving
device and transmts thembit
serially on the line.

20
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NOTE: Recapitul ate key points. Ask questions to

ensure student understanding of materi al
cover ed.

QUESTI ONS: What provides the ILIOP with progranmabl e

4.

interval timers. (ANS: PIT.)
What card is the DLTU? (ANS: DLTMs.)

What card is the DATU? (ANS: DLTM.)

NOTE: Refer students to TM 11-5805-790-12-1, page

1-67.

LI Interface Description. The LTU organizes the
incomng bit serial data into character bytes and
transmts it as bit parallel data to the ILIP via
the ILI bus. The ILIP collects and stores the
characters into buffers as |line bl ocks of 84
characters. These |ine bl ocks and control
information are sent in network |layer frames to
the DLC sel ected by the CAP

Qutgoing data is routed through the sane
interfaces in the reverse direction. The external
and internal interfaces are as foll ows.

NOTE: Refer students to TM 11-5805-790-12-1 para a,

page 1-87
a. | LI P/ CAPC.

(1) The CAP interface report the status of
the DLC to the Control and Al arm Panel
(CAP) also allows the selection of one
of the DLC. The selectionis
acconpl i shed by a two-position, dual-
channel switch in the ILI. The
interface consists of two select, two
status, and one reset |ine.

(2) Five signals formthe CAP interface.

NOTE: Show Sl i de 15.

150- 74G10/ EO1- LP1 21
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(3) Physical Interface.

Ref er students to Nest Map, and TM 11-5805-
790-12-6 para 7-24, page 7-51 and di scuss.

(a) The physical wiring to/fromthe
ILIPis IAWthe DLC/I LI NEST WRL.

(b) The ILI circuit cards are | ocated
inrows 5 and 6 of the DLC/ ILI nest
for the purpose of signal

stringing.

1. Row 5
a. ILIPs 1 through 7.
b. LTUs O through 23.
C. DLTU for MCS (504).
d. Both CClUs (507 and 526).
e. 12V Regul ator (519).

2 Row 6
a. | LI Ps 8 through 13.
b. LTUs 24 through 47.
C. 12V Regul ator (619).
d. CAPC (640).
e. SCGRT (Resistor

Term nator) (641).

Refer students to TM 11-5805-790-12-1, page
1-67.

| LI -t o- LKG

(1) The ILI to LKGinterface is subdivided
into the DLTU-to- LKG and t he DATU-t o-

LKG
(2) The DLTU provides an interface for |ine
and trunk types I, Il, and III.

(3) The DATU provides an interface for type
IV lines and trunks.

(4) Both the DLTU and DATU i nterfaces are
used to transfer unencrypted (red) data
and clock signals between an ILI and an
LKG
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e.

E
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(5)

(6)

The data can be synchronous or
asynchronous and is programuable for a
nunber of different baud rates.
The two interfaces are identical except
for allowable clock bit rates.

Ref er students to TM 11-5805-790-12-1, page

1- 68.

| LI -to-MCS

(1)

The control and nonitoring of nodens is
acconpl i shed by the Mbodem Control and
Status (MCS) function via a single DLTU.

(2) This interface consists of two signals:
a command signal fromDLTU to MCS and a
status signal fromMCS to DLTU

(3) These signals carry serial, asynchronous
bit streans using eight data bits, one
start bit, and one stop bit.

(4) The data transmission rate is 4800 baud.

Tell students that a nore detail ed discussion

of the MCS interface will be covered in the

MCS | esson.

ILI-to-1CU

(1) The control and nonitoring interface for

t he COVBEC equi pnent is provided by two
Interface Control Units (1CUs).

(2) Each ICU interfaces with a special LTU,
called the CEF Control Interface Unit
(cav.

(3) The CQU interfaces to an ILIP

(4) Each COU supplies a 32-kHz clock to the
ICU to which data transfers are
synchroni zed.

(5) Ready and acknow edge signals are used
to transfer transmt data fromthe CCl U
to the 1CU and to receive data at the
Ca U fromthe I CU

I LI-to-LCF

Show Sl ide 16.
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(1) Each ILI is connected to both redundant
DLCs via ILIP to LCF interfaces.

(2) Each ILIP only conmuni cates with one
LCF, as determi ned by the CAP

(3) Data is exchanged over this interface
via a serial, full-duplex, synchronous
conmuni cation channel. This interface
can be described in terns of |ayers:
physi cal, network, and Iink.

Ref er students to TM 11-5805-790-12-1, page
1-87.

(a) Physical Layer.
1. Provi des for the electrical

transfer of a synchronous bit
stream across the interface.

2. The interface operates
synchronously at 64 kb/s.

3. The physical interface is a
full -dupl ex, synchronous
i nformati on exchange.

4. Each I LI P connects with the

DLC via send data signals,
recei ve data signals, and
transmt timng.

(b) Network Layer.

1. ldentifies the type of entity
bei ng transferred.

2. | dentifies the sender.

3. Verifies the receiver.
(security validation)

4.  Supports the disposition of
the entity.

5. The network |layer frame is

transported within the |ink
| ayer information field.

(c) Link Layer.

[=

Provi des t he exchange,
accountability, and Automatic
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Ret ransm ssi on Request (ARQ
for informati on frames as
specified by the X. 25 link
access procedures.

2. The link layer information
field transports the network
| ayer as an envel ope to the
network | ayer.

3. The link |layer protocol is

symetrical and, as such, the
ternms transmtter, receiver,
and distant end may refer to
either the DLC or the ILI

(4) Physical Interface.
f. | LI P-to-LTU
LTU-to-I1LIP Cock (Signals) Description.
NOTE: Show Slide 17

(1) CLKBN - CLOCK B 76.8 kHz CLOCK
This clock is used when term nating
line interfaces operating at the
foll ow ng rates:

9600 baud.
4800 baud.
2400 baud.
1200 baud.
600 baud.
300 baud.
150 baud.
75 baud.

=Q e 1210 1T

1. This clock is used with al
line type | and I
interfaces operating at the
above rates.

This clock is used with
line type Il interfaces
operating at the above
rates if no transmt

™
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

clock is supplied by the
COVBEC devi ce.

This clock is used by the
DATU to devel op interna
timng.

|0

CLKCN - CLOCK C 32.0 kHz CLOCK

This clock is used when term nati ng
line type Ill interfaces operating
at 16,000 baud if no transmt clock
is applied by the COVSEC devi ce.
This clock is used by the DATU to
develop internal timng. This
clock is used by the CClU to
develop internal timng and to
derive the 32 kHz clock supplied to
the I CU

CLKDN - CLOCK D 4.755 kHz CLOCK
This clock is used when term nati ng
line type | interfaces operating at
74.2 baud.

CLKEN - CLOCK E 3.64 kHz CLOCK

This clock is used when term nating
line type | interfaces operating at
56. 9 baud.

CLKFN - CLOCK F 3.2 kHz CLOCK. This
clock is used when termnating line
type | interfaces operating at 50.0
baud.

CLKGN - CLOCK G 2.909 kHz CLOCK
This clock is used when term nating
line type | interfaces operating at
45. 45 baud.

PAA - PHASE A of 56.89 kHz CLOCK
This clock provides one of the two
cl ocks required by the DLTU MOS
Logic circuits which process
characters and information rate
bits.

PBA - PHASE B of 56.89 kHz CLOCK
This clock provides the second
clock required by the DLTU MOS
logic circuits which process
characters and information rate
bits.
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NOTE:
QUESTI ONS:

10H 55M
NOTE:

I LIP-to-MIG - The Master Tim ng Cenerator
(MIG supplies each ILIP with a 3.072- Mz
clock. A separate clock is provided for each
of five groups of ILIs.

Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

VWhat provides an interface for line and trunk
types I, 11, 11?7 (ANS: DLTU.)

VWhat rowin the ILI nest contains ILIP 8
t hrough 13? (ANS: Row 6.)

VWhat card is located in row 6 slot 40 of |ILI
card nest? (ANS: CAPC card.)

Refer students to TM 11-5805-790-12-1, page
1-92.

5. DLC Functional Description - The DLC consists of
four circuit card assenblies: two LCFs, a DLCP
and an MDL.

NOTES:

150- 74G10/ EO1- LP1

Refer students to TM 11-5805-790-12-1, page
1-94.

Show Slides 18,19 and 20.
LCF.

(1) The LCF is an input/output mnultiplexer
that routes nessage data, contro
messages, and program segnents between
the DLCP and the ILIs.

(2) Provides a neans for the DLCP to
control, nonitor, and exchange data with
up to seven I LIs.

(3) Contains an 80186 M croprocessor
supported by the required interface and
menory devi ces.

(4) Operates under control of the LCF
Oper ati onal Program ( LCFOP)

(5 Acts as a buffer between the ILIP and
DLCP.
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(6) Provides a high-speed parallel data path
bet ween the DLCP and |ILIs.

(7) Major

Show Sl ide 21.

(a)

(b)

Functi onal Conponents.

Centr al

[

I

Processing Unit (CPU).

An Intel 80186 m croprocessor
operating at 16 Mdz.

LCF Operational Program
(LCFOP)

a.

b.

1O

o

Menory.

1.

I

28

Read-

o I

RAM

o

LCFCOP is the conputer
program operating within
t he CPU.

Provi des control and
processing for the LCF
portion of the DLC

LCFOP provi des managenent
of pooled nenory to be
used for the centra
storage of entities.
LCFOP provi des a set
nunber of buffers for the
storage of out put
entities to each ILI

Only Menory (ROM.

64K by 16 bits.

Used to support the boot
prograns required prior
to the | oad of the
operational software into
Random Access Menory
(RAM and to support
Built-In Self Test

(BI ST).

256K bytes of either
static or dynam c RAM
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(c)

(d)

(e)

i

Used to store data and

t he operational software,
and for all other
functions requiring
menory.

(e

Menory access is with
zero wait states at a 16
WMHz CPU operating cycle.

Programmabl e Interval Tiners

(PITs).

1. M ni mum of four independent
Pl Ts.

2. Pl Ts used to generate
ti mekeeping interrupts for
real -tinme event processing by
LCFOP.

3. The interval periods are

adj ust abl e over a m ni num
range of 5 nms to 100 ns in a
granularity of at least 5 ns.

Wait State CGenerator - Generates
any del ays which are necessary for
the CPU to access any on-board
devi ces.

1.

N>

Wait states are added so that
the CPU can be sl owed down
while talking wth other

devi ces.

The adding of wait states is
conpletely transparent to the
LCFOP.

Interrupt Controller.

1.

29

Vari ous devi ces whi ch support
the CPU in transferring data
across the LCF' s interfaces
are capable of initiating an
interrupt to LCFOP. These
devi ces incl ude:



2.

a. Direct |I/0O processors
(2).

b. Paral |l el System Bus (PSB)
Controller.

C. Pl Ts.

LCFOP contains a prioritized
interrupt system

(f) Direct Menory Access (DwA).

1.

N>

o

I

o

(g) 1Ll

[=

N>

|

150- 74G10/ EO1- LP1 30

LCFOP contains, in hardware, a
prioritized direct nmenory
access transfer capability.
DVA transfers are handled by a
DVA Controller.

LCFOP perforns all necessary
programm ng of this

controller

All DVA actions are initiated
by the LCFOP.

Once DVA access is initiated,
data is transferred between
menory and a bus device

w t hout further LCFOP acti on.

nt erf ace.

There are seven full-dupl ex
synchronous serial interfaces
with ILIs.

The link layer of this

i nterface enpl oys a packet

(X. 25) protocol which provides
for the exchange account -
ability and automatic repeat
request of generic information
frames (X 25 LAPB fram ng).
Serial Communi cation
Controllers (SCCs).

a. Each LCF card have four
SCCs. Each SCC support
two I LIP cards. One LCF
card contains eight SCC
channel s.

M nimze the processing
required by LCFOP.

i}
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Capabl e of supporting the
physi cal |ayer and sone
of the Iink |ayer of each
interface.

10

(h) DLCP Interface.

1. LCF transfers input entities
to the DLCP in the order they
are received fromthe ILIs via
a multibus Il protocol.
Contains a PSB Controller
(Message Passi ng Co- processor
(MPQ)).

N>

[

M nim zes the processing
required by LCFOP.
Controls the passing of
all data over the
mul ti bus.

i)

(1) Serial Interface.

[=

RS- 232C asynchronous seri al
interface.

Used for test purposes.

The speed of the interface is
control | abl e through software
strappi ng, consisting of one
start bit and one stop bit,
and allows for speeds of 300,
1200, 2400, 4800, or 9600
baud.

Used by depot facility for
conponent | evel fault

i sol ati on.

10 1N

I~

Ref er students to TM 11-5805-790-12-1, page
1- 96.

DLCP

Show Slide 22.

(1) The DLCP is a 32-bit m croprocessor-
based si ngl e-board conputer

(2) The DLCP is connected to an MP/DLC Link
(MDL) and the Line Cluster Functions
(LCFs).
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(3)

(4)

(5)

The DLCP, with its DLC Qperati onal
Program (DLCOP), is responsible for the
transfer of commands, status, and data
between the ILIs and the M.

The DLCP col |l ects status and data
entities fromthe ILIs and concentrates
these into the MP (via the ML).

Maj or Functional Conponents.

(a) Central Processing Unit (CPU)

1. An Intel 386 m croprocessor
operating at 20 MHz.
2. DLCP QOperational Program

( DLCOP) .

[

DLCOP is the conputer
program operating within
t he CPU.

The DLCOP col |l ects status
and data entities from
the ILIs (via the LCF
cards) and concentrates
these into the MP (via
the MDL).

The entities may consi st
of line blocks, program
downl oad segnents,
status, control, or
comrmands

i)

(e

(b) Menory (both ROM and RAM all ows
si ngl e-operation, 32-bit word
transfers.

1. The ROMis 512K bytes and
provi des hardware and
interface logic
initialization, diagnostics,
built-in self test, and
pr ogram downl oad.

2. The DLCP can reset its
hardware and transfer control
to ROM when directed by the
MDL via the CSM
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(c)

(d)

(e)

w

I~

The RAM i s 2M byt es and

provi des operational program
st orage, data storage,
buffering, and all other
functions requiring tenporary
st or age.

The nmenory is arranged to

all ow 32-bit single operation
access by the CPU and the
peri pheral controllers.

Cl ock Generator Unit.

1.

N>

o

The cl ock generator generates
all the necessary timng
signals for DLCP | oca

oper ati on.

It is an independent and self-
contai ned unit.

It provides the CPU with a 20-
MHz operating cycle.

Direct Menory Access (DMA)
Controller.

1. The DVA control |l er perforns
data transfers between main
menory and |1/ O devi ces w thout
CPU i nterventi on.

2. The DVA channel s are
i ndependent and can be
prioritized.

3. Two DVA channel s are used for
the PSB i nterface.

4. One DMA channel is used for
the SBX interface.

| nterrupts.

1. Vari ous devi ces whi ch support

33

the CPU in transferring data
across the DLCP's interfaces
are capable of initiating an
interrupt to DLCOP. These
interrupts include:

a. Timers (PITs)
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()

(9)

(h)

N

DMVA (i nput/ out put)
Resets (power up/ CSM
SBX interface

PSB i nterface

I 1210 I

The interrupt controller is
programed by DLCOP for both
the priority of and maski ng of
t hese interrupts.

Progranmabl e Interval Tiners (PITs)

[=

N>

o

3

[=

N>

VDL

34

M ni mum of four independent

Pl Ts

PI Ts are used to generate

ti mekeeping interrupts for
real -tinme event processing by
DLCOP.

The interval periods are

adj ust abl e over a m ni num
range of 5 nms to 100 ns in a
granularity of at least 5 ns.

nterface

The DLCP communi cates with the
LCF over a multibus Il PSB bus
in accordance with | EEE

St andard 1296. This is a 32-
bit wi de data bus.

Central Services Mdule (CSM

a. The CSM provi des the bus
managenent required by
the Multibus Il hardware
i npl enentation used in
t he design of the DLC.

b. The CSM perforns all
central control functions
for the PSB multibus in
accordance with | EEE
St andard 1296.

nt erf ace.
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The DLCP conmuni cates with the MDL
via an i SBX bus in accordance with
t he functional and el ectrical

speci fications of |EEE Standard
P959.

Ref er students to TM 11-5805-790-12-1, para
1-42 page 1-99.

VDL.

Show Sl i de 23.

(1)

(2)

(3)

(4)

(5)
(6)

The MDL controls and coordi nates the
transfer of information between the DLCP
and the MP. These two devices have
different buses and handl e different
data structures.

The MDL provides the bit translation and
data buffering required to acconmodate
the bit orientation and bus-Iength

di fferences between the | CE and SBX
buses.

The entities transferred between the M
and the DLCP al so require byte
translation in certain cases.

The information transferred is of three

t ypes.

(a) Status information - Supplied to
both the DLCP and MP.

(b) Entities - Include all the types of
i nformati on exchanged between the
MP and CI G other than the status
and command wor ds.

The MDL functions as an input/out put
controller.

It also acts as a data translator

bet ween the MP and the Cl G processors.

(a) This is necessary due to the
different way in which the two
types of processors store data
internally.
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(b) To accommpdate the two types, the
MDL i npl enents one of two
transl ation al gorithns:
Last-In/First-Qut (LIFO and First-
In/First-Qut (FIFO.

(7) Major Functional Conponents

The MDL contains a Dual Channel
Switch (DCS) consisting of the
control/status circuit, |COE sel ect
| ogic, and two sets of
driver/receivers.

1. This allows the CAP to sel ect
the 1CE bus to either one of
t he MPs.

Status lines to the CAP keep
the CAP i nfornmed of the
current state of the switch

N>

NOTE: Recapitul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

13H 10M

6. DLC Interface Description
NOTE: Show Sl i de 24.
a. LCF/ILI.
(1) Send Dat a.
(2) Receive Data.
(3) Transmt Timng.
b. LCF/ DLCP.
The multibus Il protocol provides a nmechani sm
for the transfer of packets (nessages)
between the DLCP and the LCFs. A packet is
any block of information which is transmtted

within a single transfer operation.

VDL/ DLCP.

o

NOTE: Show Sl i de 25.
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(1) The MDL controls and coordinates the
transfer of information between the DLCP
and the M.

(2) Every entity transfer is initiated by
the transfer of a command word (OFR
word) fromthe MP to the DLCP

VDL/ IVP.
(1) DEV Qperation.

(a) The MP issues DEV commands to the
MDL to set up and coordi nate
transfers between the MP and the
VDL.

(b) Upon initialization, the MDL awaits
the transfer of a command word from
t he MP.

DL/ CAPC
(1) Five signals formthe CAP interface.

(a) Two Select (active Iow) - Cause MDL
to connect to one of two MP | CE bus
syst ens.

(b) Two Status (active |ow) - Returned
to CAP to indicate which OE bus is
sel ect ed.

(c) One Reset (active low) - Causes MDL
to "warmstart', which causes MDL
toinitialize and an interrupt to
be sent to the DLCP.

Recapitul ate key points. Ask questions to
ensure student understanding of materi al
covered.

7. MCS Overvi ew.

NOTE:

a.

150- 74G10/ EO1- LP1

Show Sl i des 26 and 27

The Mbdem Control and Status (MCS) is part of
t he Commruni cati ons Equi pment Support G oup
(CESG of the Message Switch. It is co-

| ocated and interconnected with the nodens.
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The MCS is a renote nultipl exer that provides
the neans for status nonitoring and control
of the nodens.

The MCS provides a neans of exchangi ng status
and control infornmation between the nodens
and the ILIs.

The MCS responds to commands received from
the Intelligent Line Interface (ILI).

The I LI OP recei ves nodem commands t hrough the
DLC, forwards the commands to the MCS via the
DLTU, and reports response information to the
originator through the DLC

The MCS is capabl e of nonitoring and/or
controlling up to 48 nodens.

The MCS sends conmmands to and recei ves status
fromeach of the 48 nodens.

The MCS provides the CIG wth | oopback
control of the nodens.

The MCS provides status reports on the nodens
and on itself to the ILI, either
automatically or on command by the ILI.

The MCS is capabl e of receiving conmands from
the ILIP, via the DLTU interface, to perform
nodem | oopback test, as well as MCS test.

Ref er students to TM 11-5805-790-12-1, page
1- 62.

Show Sl i de 28.

The MCS has three basic functions.

(1) To scan the status lines of the nodens
and report the current condition of the
I i nes when a change has been det ect ed.

38



(2) To receive control information fromthe
Cl G and update the control |ine of the
appropri ate nodem

(3) To report the current condition of the
status lines of a nodem when requested
by the GG

QUESTI ONS: The MCS is part of what major group? (ANS:
CESG. )

The MCS is capable of controlling and
nmoni t ori ng how many nodens? (ANS: 48.)
14H 40M

8. MCS Functi onal Descri ption.

a. The MCS i s conposed of three MCS Units
(MCSUs) .

NOTE: Show Sl i de 29.

b. These MCSUs are all of the sane type and each
occupy an individual CCA

C. Backpl ane wiring all ows each MCSU to
determne its position within the MCS

d. Each MCSU provides one third of the MCS s
| oop nodeminterface by interfacing with 16
of the nodens.

(1) MCSU 0 - nodens O through 15.
(2) MCSU 1 - nodens 16 through 31.
(3) MCSU 2 - nodens 32 through 47.

e. The reception channel of the MCS's IL
interface is common to all the MCSUs.

f. Only one MCSU may have control of the
transm ssion channel at a tine.

g. A master MCSU arbitrates bus control through
the use of ILI interface control I|ines.

150- 74G10/ EO1- LP1 39
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Each MCSU i s conposed of eight functional
bl ocks. They are: ILI Interface Function,
Loop Modem I nterface Function, Conmand
Decoder, Parity Checker, Parity Cenerator,
Al arm Scanner, Status Formatter, and Self-
Test Functi on.

The followi ng are sub-functions of the MCSU
conponent .

(1) ILlI Interface Transm ssion Arbitration.

[

Only one MCSU is allowed to
transmt data to the ILI at a tine.
The MCSU wth the highest priority
(the MCS can operate wth one or
more of its MCSUs m ssing) acts as
mast er .

The master MCSU controls the other
MCSUs access to the transm ssion
pat h.

MCSU0 i s assigned the highest
priority and MCSU2 the | owest.

El even individual TTL ILI interface
control lines are provided between
all the MCSUs.

These lines allow an individual
MCSU to determ ne whether it is the
master or a slave and, depending on
its role, to arbitrate or request
access to the interface.

g. The interface control lines also
all ow recovery if an MCSU fails or
is added to the MCS

This informati on sheet descri bes
the ILI interface control l|ines for
each of the five possible roles an
MCSU can fill.

Each MCSU nmust det erm ne whi ch of
these roles applies to it by
determning its location in the MCS
(whether it is MCSUO, MCSUL, or
MCSU2) and by nonitoring the Card
Present A and B |lines.

L. If both |ines are inactive, then
the MCSU is the nmaster; otherw se,
it is a slave.

i)

(e}

o

[

|—h

=

40
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k.

I3

=

S

|-1

(9]

|r—|-

=

The ILI interface function of the
MCSU i nforns the comrand decoder of
whether it is master or sl ave.

When a slave MCSU wants to transm t
on the ILI interface, it asserts
its Bus Request I|ine.

The master MCSU responds by
asserting its Enable line to the
requesting MCSU, providing the
interface is not being used or is
not al ready requested by anot her
MCSU.

When the sl ave receives this
Enable, it performs its

transm ssion to the ILI

When the transm ssion has been
conpleted, it asserts its End
Operation signal, which causes the
master to de-assert the Enable
I'ine.

The master is responsible for
fairly arbitrating access to the
LI interface between itself and

t he ot her MCSUs.

The master is responsible for

mai ntaining the line in a Mark
stat e whenever access is not
granted to one of the other MCSUs
(unl ess, of course, it is
transmtting data itself.)

The sl ave is responsible for

mai ntaining the line in a Mark
state whenever access is granted to
it (unless it is transmtting
data.)

The master resets the bus by

pul sing the Reset Request and
Enabl e Lines A signal.

The receipt of this reset pul se
causes all MCSUs to reset their Bus
Request and Enable signals (if any
are set) and to cease any

transm ssion to the ILI

This reset is perforned under two
condi ti ons.
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[1]

[ 2]

When an MCSU becones the
master (e.g., if the original
master fails or at power-up).
When a sl ave MCSU does not
return the End Operation
signal within 10 ns of being
granted the bus.

(2) Conmand- Specific Processing.

a.

i}

(e

1o

Modem Loopback.

[1]
[ 2]

[ 3]

Initiated by ECVD LPBM MODEM
XX.

Thi s command causes the
command decoder to notify the
| oop nodeminterface function
to place the addressed nbdem
into | oopback node.

In the | oopback node, any
baseband data sent to the
nmodem for transmssion is

| ooped back on itself at the
nmodem s anal og i nterface.

Mbdem Nor nal

[1]

[ 2]

Initiated by ECVD RESET MODEM
XX or by placing a channel in-
servi ce.

Thi s command does nothing if
the nodemis not in | oopback
node al r eady.

Modem St at us Request .

[1]
[ 2]

Initiated by ECVD REQS MODEM
XX.

Thi s command causes the
command decoder to notify the
status formatter to format and
send the address and status of
t he nbdem addr essed.

MCS Test.
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(3)

[1]
[ 2]

I

Initiated by LPBK CHN 52 MCS
or DI AG

Causes the command decoder to
notify the self-test function
to performa self-test and

t hen, when the results are
received, to notify the status
formatter to format and send
the MCSU test results status
word to the ILI

MCS Reset - Initiated by Cl SR 52 or

when DLCis initialized and causes
t he command decoder to:

[1]
[ 2]

[ 3]
[ 4]

Sel f-test

(a)

(b)
(c)

(d)

(e)

43

Put all nodens in the norma
mode.

Notify the status formatter
and al arm scanner of a reset
condi ti on.

Notify the self-test function
to performa self-test.

When the self-test results are
received, notify the status
formatter to fornmat and send
the MCSU test results status
word to the | LI

Functi on.

The self-test function
initiates a self-check on
power -up or after receiving an
i ndi cation fromthe command
decoder.

This self-test checks the
internal |ogic of the MCSU.
The MCSU contains an LED
which [ights nonentarily and

t hen goes off if the self-test
passes.

If this LED remains lit, it is
an indication that the self-
test fail ed.

Once the self-test is

conpl eted, the self-test
function reports the results
to the command decoder



QUESTI ON: What

is the purpose of the self-test

function? (ANS: The self-test checks the
internal logic of the MCSU.)

16H 45M

9. MCS I nterface Description - The MCS has two
external interfaces, one with the ILI and one with
each of the | oop nodens.

o

Show

(1)

:

(2)

Loop

-

Show

(1)

(2)

(3)

(4)

(5)

150- 74G10/ EO1- LP1

I LI Interface.

Slide 30.

The ILI to MCSinterface is a full-

dupl ex, asynchronous, serial data
transm ssi on and reception channel .

This interface operates at 4800 baud and
nmeets the electrical requirenents of the
bal anced serial interface.

Mbdem I nt er f ace.
Slide 31.

The interface between the MCS and each
of the | oop nodens is provided for the
pur poses of retrieving status fromthe
nodens and sendi ng commands to the
nodens.

The | oop nodem interface consists of
four TTL lines for each of the 48
nodens.

Modem Loopback Conmmand.

(a) Sent from MCS to nobdem

(b) Causes nobdemto enter | oopback
node.

Loopback Mode.

(a) Sent fromnodemto MCS.

(b) Indicates that the nodemis in the
| oopback node.

Loss of Receive Carrier

(a) Sent from nodemto MCS.

44
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(6)

MCSU
Show

(1)

(2)

(3)

(4)

I ndi cates that the nobdemis not
detecting a receive carrier signal.

of Transmt Carrier.

Sent from nodemto MCS.

I ndi cates that the nbdemis not
detecting a transmt carrier

si gnal .

to MCSU I nterface.

Slide 32.

Card

(a)

(b)

Present.

The card present signals are used
by each MCSU to determ ne whet her
its role will be master or sl ave.

If both lines are inactive, then

the MCSU is the naster; otherw se,
it is a slave.

Bus Request - Wen a slave MCSU wants to
transmt on the ILI interface, it
asserts its Bus Request I|ine.

Enabl e.

(a)

(b)

The master MCSU responds to a bus
request by asserting its Enable
line to the requesti ng MCSU
providing that the interface is not
bei ng used or is not already
request ed by anot her MCSU

When the sl ave receives this
Enable, it performs its

transm ssion to the ILI

Reset .

(a)
(b)

The master MCSU resets the bus by
pul sing the Reset |ine.

The receipt of this reset pulse
causes all MCSUs to reset their Bus
Request and Enable signals (if any

45



are set) and to cease any
transm ssion to the ILI

(c) This reset is perfornmed under two
condi ti ons.

1. When an MCSU becones the
master (such as, if the
original master fails or at
power - up) .

Wen a sl ave MCSU does not
return the End Operation
signal within 10 nms of being
granted the bus (7) Physi cal

N>

I nt erface.
17H 50M
10. Practical exercise.

a. Expl anati on to students.

(1) You must correctly answer 14 of 20
witten questions within 1 hour.

(2) \When you are conpleted with the
practical exercise have your instructor
grade it for you

(3) If it is not clear what you are required
to do, ask your instructor for
clarification.

b. Application by students.

(1) Correctly answer 14 of 20 written
guestions by filling in the blanks
within 1 hour.

(2) Wen you are conpleted with the
practical exercise have your instructor
grade it for you

(3) If it is not clear what you are required
to do, ask your instructor for
clarification.

C. Eval uation. Evaluate students ability to
correctly answer 14 of 20 witten questions
within 20 m nutes.

17H 55M
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SUMVARY

You have now conpl eted your training on the
Communi cations interface group (C1G and how
information is transferred fromthe equi pment side
of the COVMBEC to the nessage processor. This
information will aid you in troubl eshooting
nmessage processi ng probl ens.

18H

END

Thi s docunent supports Task Nunber 113-603-3217.
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U S ARW SI GNAL CENTER AND FORT GORDON
Fort Cordon, GCeorgia 30905-5180

LESSON PLAN
TI TLE: Communi cation Interface Goup (GG Fault
I sol ation
LEARNI NG
CBJECTI VE: Acti on: The student nust be able to
correctly identify and correct
mal functions within the QG
Condi ti ons: G ven an AN TYC 39A, multineter,
oscill oscope, card extractor, TM 11-
5805-790- 12 and 34 series nmanual s,
student handout and practi cal
exerci se 150- 74G10/ EO1- LPO2- PE.
St andar d: The student nust correctly isolate
two out of three mal functions within
30 mnutes per fault and correctly
answer 7 out of 10 questions on the
AN TYC 39A A G

SAFETY

CONSI DERATI ONS: Make sure equi pnent is powered down before
maki ng any el ectrical connections. Renove all
jewel ry before starting any procedures.

Rl SK ASSESSMENT: A risk assessnent has been conducted on this
unit of instruction and the risk level is
deened to be: LONR SK

RESCURCE

NEEDS/

REFERENCES: AN TYC-39A, nultimeter, oscilloscope, card
extractor, TM 11-5805-790-12 and 34 series
manual s, student handout, overhead projector,
slides 1-13, and practical exercise 150-
74G10/ EO1- LPO2- PE.

METHOD OF

| NSTRUCTI ON: Conference and Practical Exercise

Tl ME: 14.0 Hours
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NOTES TO | NSTRUCTOR

1

3M

| NTRODUCTI ON:

El apsed
Ti ne

BODY:

Ensure that the classroomis avail able and properly
set up and that all equipnent and training
resources are available and in working order.

Ensure that enough technical manual s and Student
Qui des are avail abl e and account for all
t ranspar enci es.

Before the end of class, eval uate students on their
ability to performthe |earning objective.

State all safety notes as they appear throughout
t he | esson pl an.

The A Gis the only |ink between the outside
subscri ber and the nmessage processor. The UG
basically troubl eshoots itself. During this |esson
you wi Il be given the opportunity to troubl eshoot
the A G

NOTE: Show Slide 1.

| LI Mai ntenance and Fault | sol ation.
a. Correcti ve Mi nt enance.
(1) On-line Fault Detection.

(a) Printouts are usually the first
indication of a trouble/failure.

(b) The results of on-line failure
detection are indicated by node
status report printouts.

(c) ILIOP Error Detection

1. | LI OP constantly nonitors
itself for illogical
condi tions, including

150- 74G10\ EO1- LP2 2



exceptions detected by the
80386 m cr oprocessor.

N

Upon detecting such a fatal
error, the ILIOP perforns the
fol |l ow ng.

NOTES: Ref er students TM 11-5805-790-12-4 para 5-46
page 5-377. Mde Status Report Printouts, and

di scuss.

a. Reports to the MP via an
error code in a node
status entity.

b. [llumnates the red LED
on the ILIP circuit card.

C. Suspends all further
pr ocessi ng.

3. The ILIOP al so constantly
monitors for recoverable, non-
fatal error conditions.

4. Upon detecting a non-fatal
error condition, ILIOP perforns
t he foll ow ng.

a. Reports to the MP via an
error code in a node
status entity.

b. Perforns recovery
processi ng and conti nues
with normal processing.

(d) SystemAlarm- "ILI" nmeans at | east

one ILI is configured to the off-
line DLC. This alarmis displayed on
the VDT until all 13 ILIs are
configured to the on-1line processor.
To determne which ILIs are
connected to the MP, enter a STAT
CFG conmmand.

(2) off-line Testing - ILIP BIST.

NOTE: Show Slide 1.

150- 74G10\ EO1- LP2 3
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(a)

D agnostics/BIST for the ILIP reside
in ROMas a part of the ILIOP. BIST
i ncludes testing of the follow ng.

I=

N

o

CPU Test - The CPU test

i ncl udes those tests necessary
to verify operation of the
80386 m cr oprocessor.

Random Access Menory (RAM Test
- The RAM test includes the
fol |l ow ng.

a. Menory Range Test -

I ncl udes witing standard
patterns to nenory on a
mar ch t hrough RAM and

t hen verifying those
patterns.

Menory Addressing Test -

| ncl udes witing
predetermned data to
known addresses,
verifying the content of
t hose addresses, and al so
testing the different 386
m cr oprocessor addressing
nodes.

i)

Devi ces Test.

Initialize DVA and SCC
devi ces.

Test the programmabl e
interrupt controller.
Initialize the

pr ogr anmabl e i nterval
timer and verify the
operation of the program
timers.

Pl ace the SCC in | oopback
and test output

transm ssion through it.

o I

o

o



(b) BISTis initiated at power-up or
reset.

(c) Test results are reported to the M
in the formof a Mdde Status Report.

(d) The MP anal yzes the BI ST status
wor d.

(e) If a failure occurs, a diagnose code
is sent to the VDT and LTU.

(f) Summary pass/fail light on circuit
card.

(3) on-line Testing.
NOTE: Show Slide 2.

(a) DATU D agnosti cs.
10M
1. DATU Processing Unit (DPU)
Test .

a. ILIOP initiates a DPU
test, run by DATU

Qper ational Programs
Load and Test Code (DCP
L&T), for any of its
DATUs before it requests
a downl oad of DOP for

t hat DATU.

| LI OP orders DOP L&T to
start the test via a DPU
test command, which can
only be sent during the
DOP Load and Test idle
st at e.

Upon sending this
command, ILICP starts a
20-second timer.

|f DOP receives this
command in any state that
is invalid, the command
is not accepted, DOP
remains in its present
state, and a DOP
RECOVERABLE ERRCR
DETECTED status is

r et ur ned.

i)

o

o

150- 74G10\ EO1- LP2 5
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N

@

|—h

=

The DPU test command
causes DOP L&T to perform
di agnostics of the
followi ng DPU functions:

[1] Real-Tinme d ock

(RTO) .

[2] Read-Only Menory
(ROV) .

[3] Random Access Menory
(RAM) .

As each function is
tested successful |y, DOP
L&T returns a RTC TEST
PASS, ROM TEST PASS, and
RAM TEST PASS,
respectively.

If any test is
unsuccessful , DOP L&T
returns a TEST FAI L
status report.

Upon successf ul

conpl etion of the DPU
tests, DOP L&T returns to
t he DOP Load and Test
|dle state.

I f the 20-second timer
expires or any test is
unsuccessful, |LIOP nust
send t he RESET command.
It shall also report the
test failure to the MP in
t he catal og segnent.

If all the tests pass,
the DPU test is

consi dered to be
successful and | LICP
proceeds w th DOP | oad.

DATU Error Statues - DOP
reports any internal illogical
condition to ILICP as an error



status, of which there are
several. ILICP reports these
DOP detected errors in a node
status entity.

(b) CEF Control Channel Tests.
NOTE: Show Slide 3.

1. Wen requested to by the MP in
an ACK List segnment, ILICP
perforns a series of tests on
t he Common Equi pnent Facility
(CEF) Control Channel (CCO
t hrough the active I CU and
reports the results in a COVSEC
di agnostics results entity.

N

The purpose of these tests is
to verify the operation of the
CCU and the I1CU, and to test
for parity errors within the
CEF.

There are nine subtests to be
conduct ed.

o

| CU test.
Six CU tests.
Rekeyi ng Control Unit.

(RCU) test.
|dl e test.

o o I

o

I~

The tests are perfornmed by
sendi ng sequences of |CU
commands, and by validating
CC U status and 1 CU reports
returned in response.

Al'l nine subtests are run
regardl ess of the result of
each subtest. The nine
subtests may be run in any
or der.

o7

NOTE: Ref er students to Information Sheet D1-14, CCC
Test Initiation/Results, and di scuss.

(c) COVBEC Periodic Tests.
150- 74GL0\ EO1- LP2 7



NOTE:

NOTE
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Show Sl i de 4.

1.

N

™

L&

Every three mnutes, ILICP
requests the status of the LKGs
assigned to its in-service
lines or, in the case of a line
to an I CU, requests the status
of the Rekeying Control Unit
(RQU).

If a resulting status i s not
normal or if it is an RCU
status, it is reported to the
MP in an Equi prent Report.

The initial status requests are
made at a tine based on the

I LI P s physical |ocation.

The al gorithmfor determ ning
this tine is designed to
prevent all ILIPs in the system
fromrequesting status at
approxi mately the sane tine,

yet ensure that all nmake their
initial requests within three

m nutes of ILICP
initialization.

(d) Loopback Tests - There are six
di fferent | oopback tests which may
be requested by the M

Show Sl i de 5.

1.

N

o

Loopback tests are perforned
when requested by the MP in a
channel paranmeters entity.

| nformati on on whether a test
is in progress and the test
results are both returned to
the MP in the catal og segnent.
MCS Loopback Test.



NOTE:

NOTE
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Show Sl i de 6.

I

Show Slide 7.

[

i)

o

| LI OP causes the MCS to
performa self-test by
sending it an MCS test
conmand.

ILIOP then waits for the
test results, which are
returned in three
separate MCS Reports
automatical |l y generated
by the MCS in response.
The test is considered to
have passed if all three
reports are received and
i ndicate that the MCS
sel f-test passed.

DLTU Loopback Test - ILICP
first classmarks the DLTU into
| oopback. The rest of the test
procedur e depends on the
particul ar node to which the
DLTU has been cl assnar ked.

[

Mbdes Il and | V.

[1] [ILIOP sends a data
pattern to the DLTU

[2] ILIOP sets a tinmer
and waits for the
test data to be
r et ur ned.

[3] [ILICP conpares data
returned to the data
sent out.

[4] I1LIOCP delays 0.2
seconds to ensure
that no spurious
data comes in.

[5] The test is
consi dered to have
passed if the data
returned does not
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i)

differ in any way
fromthe data sent
out and if no
characters are
returned that were
not sent out.

Mbde V.

[1]

[2]

[3]

[4]

[5]

| LI OP sends a data
pattern. A single
Control Character
(CO shall be
initiated during
transm ssi on of the
data stream The CC
shal | consi st of
alternating 1s and
0Os.

| LI OP sets a tiner
and waits for test
data to be returned.
| LI OP conpares the
data returned to
test data sent out.

The returned test
data shall consi st
of the transmtted
data with a PAUSE
character foll owed
by the paired CC
inserted in the data
stream

| LI OP sends out a
second single CC
that is the one’s
conpl ement of the
first CC

| LI OP conpares the
CC returned with the
CC sent out. It
shoul d be returned
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o

in the same nanner
as the first CC
[6] The test is
consi dered to have
passed if the
returned data does
not differ in any
way fromthat
expect ed.

For Mode | (after
receiving a Sync achieved
indication fromthe DLTU
due to the | oopback

cl assmark).

[1] Bl ock-by-Bl ock Mde.

[a] |ILIOP sends
short line
bl ocks of test
data with the
first framng
character a
Start of Header
(SOH) and the
third fram ng
character an
End of
Transm ssi on
Bl ock (ETB)

[b] [ILICP sets a
tinmer and waits
for the Line
Bl ock (LB) to
be returned,
foll owed by the
proper bl ock
parity
character.

[c] [ILIOP conpares
t he LB returned
with the LB
sent out and
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[d]

[e]

[f]

[d]

[ h]

[i]

[i]

t he bl ock
parity returned
with the
conput ed bl ock
parity.

| LI OP sends out
a Start of

Text - End of
Text (STX-ETX)
bl ock with

bl ock parity
conputed to be
the 1Ms

conpl enent of
the first block
parity.

| LI OP repeats
steps (b) and
(c).

| LI OP sends out
two single CGCs.
The second
shal | be the
1's conpl enent
of the first.

| LI OP conpar es
t he CCs
returned with
the CCs sent
out .

| LI OP repeats
steps (f) and
(g) for two
doubl e CCs.

| LI OP sends a
resync conmand
and waits for
sync achi eved.
This portion of
the test is
consi dered a
success if al
returned data

i s as expect ed.
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[2]

[ K]

ILICP initiates
a Status Report
Loopback Test
if the test has
passed to this
poi nt .

Cont i nuous Mbde.

[a]

[ b]

[c]

[d]

[e]

| LI OP perforns
steps (a)

t hrough (d) of
t he bl ock- by-

bl ock
procedure.

| LI OP sets a
timer and waits
for the STX-ETX
LB to be

r et ur ned.

| LI OP verifies
that all data
for this LB was
recei ved
properly, up to
but not

i ncluding the
ETX.

| LI OP sends a
set rel ease
conmand to the
DLTU and waits
for ETX, block
parity, and one
SYN char act er.

| LI OP verifies
this data and

t hen sends out
an STX-ETX

bl ock with

bl ock parity



conputed to be
the 1's

conpl enent of
the first bl ock
parity.

[f] [ILICP repeats
previ ous steps
(b) and (c).

[g] [ILIOP causes
the ILlI bus
interface logic
to performa
term nate
transm ssi on
operation on
the DLTU.

[h] TLIOP perforns
steps (a)

t hrough (c) of
t he bl ock- by-
bl ock

pr ocedur e.

[i] LI OP perforns
steps (f)

t hrough (i) of
t he bl ock- by-
bl ock

pr ocedur e.

[j] This portion of
the test is
consi dered a
success if al
returned data
i s as expect ed.

[k] [ILIOP initiates
a Status Report
Loopback Test
if the test has
passed to this
poi nt .

|

DATU Loopback Test - The DATU
| oopback test consists of a
test of the DATU lineside

har dwar e

It is run froma portion of DOP
that is | oaded into DPU nenory,

150- 74G10\ EO1- LP2 14



so a DOP load will be requested
and perfornmed, if necessary,
before running this test.

NOTE: Show Sl i de 8.

[

ILIOP first passes DOP, a
Start Qperation Program
conmand, and then the
classnmark contained in

t he channel paraneters.
The ILIOP orders DOP to
start the test via a

| i nesi de hardware test
comand. Upon sendi ng
this comrand, |LICP
starts a 30-second tiner.
After receiving the

| i nesi de hardware test
conmand, DCP returns the
Qper ati on D agnostics
Started status report and
enters the |lineside

di agnostics state in
order to performa test
of the DATU s |i nesi de
har dwar e

If the test perforns
successfully, DOP returns
t he Li nesi de Hardware
Test Pass status report
and returns to the

i nacti ve state.

Any failure during the
test results in either a
30-second tine-out or in
DOP returning the

| i nesi de hardware test
fail status report.

| LI OP nust send a reset
conmand to the DATU i f a
failed status is returned
or a time-out occurs.

i)

o

o

@

|
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Show Slide 9.

16

For the duration of this
test there is no traffic
on the line, no data is
transferred to the ILIP
and no commands (except a
Reset or Trap conmand)
are accepted by DOP.

Modem Loopback Test - Tests al
equi prent on the line out to
and i ncludi ng the nodem

[

i)

o

o

@

|—h

d

Renove ILICP notifies
local ILIOP (ILI1) via a
Rout e Message to pl ace
nodem i n | oopback

Local ILIOP instructs MCS
to place nodemin

| oopback.

MCS pl aces nodemin

| oopback.

MCS notifies local ILICP
which, in turn, notifies
renote |ILICP that nodem
is in | oopback.

Once in | oopback, the
line is synchronized and
cl assmarks contained in

t he channel paraneters
are transferred to the
LTU.

The | oopback test itself
depends on the type of
LTU and the cl assmark of
the line and is perforned
as descri bed above.

For a DATU, an additional
test (the renote DATU

| oopback test) is
perforned as descri bed
bel ow.

After the tests, the
renote | LI CP requests the
local ILIOP, which in
turn instructs the MCS to
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Show Slide 10.

17

pl ace nodemin normnal -
t hr ough.

The MCS returns status to
local ILIOP which, in
turn, returns status to
renote |LICP.

The test is considered to
have passed if the nodem
can successfully be place
into | oopback, the tests
pass, and the nodem can
be renoved from | oopback
L. The test is considered to
have failed if the nodem
can successfully be

pl aced i nto | oopback, the
test fails, and the nodem
can be renoved from

| oopback.

| f the nodem cannot be

pl aced into or renoved
from | oopback, the MP is
notified of this |oopback
test result in the
Cat al og segnent.

1=

Renot e DLTU Loopback Test - In
this test, ILIOP tests the
operation of the equipnment on a
line through the physical point
of | oopback.

a. This test is not all owed
for aline with a COU
attached or for an MCS
l'i ne.

b. | LI OP synchroni zes the
i ne.

C. | LIOP then transfers the
cl assnarks contained in
t he channel paraneters to
the LTU.

d. | LI OP perforns the actua

| oopback test according



to the classmark of the
line, using the sane test
patterns described above.

o0

Renot e DATU Loopback Test - In
this test, ILIOP tests the
operation of the equipnment on a
line through the physical point
of | oopback.

a. This test is not all owed
for aline with a COU
attached or for an MCS

i ne.

| LI OP perfornms a | oopback
test on a DATU line to
ensure the |ine
continuity. It does not
fail due to normal

t ransm ssi on environment
bit errors associ ated
with this line type

The test utilizes the
Hardware Error Correction
capability of the DATU to
pr ot ect agai nst

t ransm ssi on envi ronment
bit errors.

The test pattern is
designed to verify line
continuity, not DATU
functional perfornmance.
The follow ng steps are
execut ed.

i)

o

o

[1] The line is
synchr oni zed.

[2] An appropriate error
correcting DATU
classmark is issued.

[3] ILICP allows for
| ong line del ays.

[4] I1LICOP sends a data
pattern to the DATU

150- 74G10\ EO1- LP2 18
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[5] ILICOP sets a tiner
and waits for the
test data to be
r et ur ned.

[6] |ILICP conpares data
returned to the data
sent out.

[7] The test is
considered to be a
success if the data
returned i s the sane
as that sent out.

Refer students to Information Sheet D1-15, On-
i ne Loopback Test Initiation/Results, and
di scuss.
(4) Fault Isol ation.

(a) Flowchart.
Refer students to TM 11-5805-790-12-8, para
11-1, page 11-5 to para 11-6, page 11-61, MFI
Fl onchart, and di scuss.

(b) MFI Table.
Refer students to TM 11-5805-790-12-8, para
11-6, page 11-65, M&FI BI ST D agnose Codes,
and di scuss.
(5 LRU Renoval and Repl acenent.

Refer students to TM 11-5805-790-12-6 para 7-
24, page 7-50 and di scuss.

(a) The ILI circuit cards are located in
rows 2 and 3 of the DLC/ I LI nest.

1. Row 2.

a. ILIPs 1 through 7.
b. LTUs O through 23.
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DLTU for MCS (204).

Ca U A (206 and 207).
Ca U B (225 and 226).
12V Regul ator (219).

=D 1210

N
3

w 3.

ILIPs 8 through 13.
LTUs 24 through 47.
12V Regul ator (319).
CAPC (1340).

SCGERT (Resi stor
Term nator (341).

I 1210 o i

(b) Renoval / Repl acenent Procedures.

NOTE: Ref er students to TM 11-5805-790-12-7 para 10-
16, page 10-41. GCrcuit Card
Renoval / Repl acenment, and di scuss.

(6) Repair Verification.

(a) Configure repaired ILIP to the on-
| ine processor via DCON I LI command.

(b) Check for any abnornal
i ndi cations/printouts.

(c) If a DLTMB/7/8/9 card has been
repl aced, perform appropriate
| oopback test on appropriate
channel .

(d) If an ILIP card has been repl aced,
perform appropri ate | oopback test on
every LTU in that group

(e) If replacenent card does not correct
fault, reinstall original card.

NOTE: Recapi tul ate key points. Ask questions to
ensure student understanding of materi al

cover ed.
2. DLC Mai nt enance and Fault |sol ation.
a. Preventive Mi ntenance.
b. Corrective Mintenance.

(1) On-line Fault Detection.
150- 74G10\ EO1- LP2 20



(a) Printouts are usually the first
indication of a trouble/failure.

(b) The results of on-line failure
detection are indicated by node
status report printouts.

NOTE: Refer students to Infornmati on Sheet D2-12, on-
line Fault Detection Printouts, page 1, Mde
Status Report Printout, and discuss.

(c) Qher printouts that indicate a
probl em may exi st are:

1. RLBK

NOTE: Ref er students to Informati on Sheet D2-12,
pages 2 through 4, RLBK Printouts, and
di scuss.

2. ERR

NOTE: Ref er students to Informati on Sheet D2-12,
page 5, ERR Printout, and discuss.

3. FAI L

NOTE: Ref er students to Informati on Sheet D2-12,
pages 6 and 7, FAIL Printout, and discuss.

4. RELD

NOTE: Ref er students to Informati on Sheet D2-12,
page 8, RELD Printout, and di scuss.

(d) LEDs - Located on LCF and DLCP front
panel .

NOTE: Show Slide 11.

1. BI ST - (yellow) indicates that
Bl ST tests are running.
2. USER - (red) indicates that

Bl ST test failure.
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(2)

3. RUN - (green) indicates that
m cr oprocessor i s running.

Of-line Testing. Of-line M&FI perforns

an MDL | oopback test on the standby MOL.
If the MDL | oopback test is successful,

the MP issues a DEV command to reset the

standby Multibus Il. The Multibus I

reset causes the standby DLCP and LCF to

run Built-In Self Tests (BISTs) to

det erm ne the hardware operational

integrity.

(a) MDL Loopback.
1. MP sends MDL a DEV A0 comrand

to place the MDOL in | oopback
node.

2. MP i ssues an OFR test word
(four bytes) to the MDL in ABCD
order.

3. MP reads and conpares the I TR

test word which is transposed
t o BADC order.

(b) DLCP BIST.

1. D agnostics/BI ST for the DLCP
resides in ROMas a part of the
DLCOP. BI ST includes testing of
the foll ow ng.

a. CPU Test - The CPU test

i ncl udes those tests
necessary to verify
operation of the 80186

m Cr opr ocessor.

Random Access Menory
(RAM Test - The RAMtest
i ncludes the foll ow ng.

i)

[1] Menory Range Test -
| ncl udes witing
standard patterns to
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menory on a march

t hr ough RAM and t hen
verifying those
patterns.

[2] Menory Addressing
Test - Includes
witing
predet erm ned data
to known addresses,
verifying the
content of those
addresses, and al so
testing the
different 186
m cr opr ocessor
addr essi ng nodes.

C. ROM

d. Programmabl e | nterrupt
Controll er.

e. Programmabl e I nterva
Timer (PIT).

f. Message Passi ng Co-
processor (MPC).

a. DVA devi ce.

h. | nt erconnect registers
access.

Solicited/unsolicited
nmessage | oopback test.

2. The above devices are tested in
the node in which they are
utilized by DLCOP.

3. BIST is initiated at power up
or reset.

4. Test results are reported to
the MP in the formof a Mde
Status Report.

5. The MP anal yzes the BI ST status
wor d.

6. If a failure occurs, a diagnose

code is sent to the VDT and
LTU.
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(c)

LCF BI ST. D agnostics/BIST for the
LCF card reside in ROMas a part of
the LCFOP. BI ST includes the CPU

test,
test,
associ at ed devi ces.

al

1.

N

o

24

a Random Access Menory (RAM
and a conprehensive test of

CPU Test - The CPU test

i ncl udes those tests necessary
to verify operation of the
80186 m cr oprocessor.

Random Access Menory ( RAM

Test- The RAMtest includes the
fol |l ow ng.

a. Menory Range Test -
I ncl udes witing standard
patterns to nenory on a
mar ch t hrough RAM and
t hen verifying those
patterns

i)

Menory Addressing Test -

| ncl udes witing
predetermned data to
known addresses,
verifying the content of
t hose addresses, and al so
testing the different 186
m cr oprocessor addressing
nodes

Devi ces Test - This portion of
Bl ST shall performa

conpr ehensi ve test on the
fol | ow ng.

a. Direct Menory Access
( DVA) .



NOTE

NOTE:

NOTE:

150- 74G10\ EO1- LP2

i)

Serial Conmuni cations
Controller (SCC) via the
direct 1/0O Processor

devi ce.

C. PSB Control |l er (Message
Passi ng Co- processor
(MPQ)).

d. | nt erconnect registers
access.

e. Solicited/ unsolicited

nmessage | oopback test.

4. Test results are reported to
the MP in the formof a Mde
Status Report.

5. The MP anal yzes the BI ST status
wor d.

6. If a failure occurs, a diagnose

code is sent to the VDT and
LTU.

(3) Fault Isolation.
(a) Flowchart.
Ref er students to TM 11-5805-790-12-8, para
11-1, page 11-4 and para 11-7, page 11-73 M&FI
Fl onchart, and di scuss.
(b) DDLC M&FI
Refer students to TM 11-5805-790-12-8, para
11-7, page 11-74 DDLC MBFI D agnose Codes, and
di scuss.
(4) LRU Renoval and Repl acenent.
Show Slide 12.
(a) Because the circuit cards within the
DLC card nest each have a P1 and a
P2 connector, the DLC card nest is
divided into four rows.

1. Row 1.

a. DLCP (P1 connector)
(101).
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b. MDL (Pl connector) (103).
C. LCF 1 (P1 connector)
(105).
d. LCF 2 (P1 connector)
(107).
2. Row 2.
a. Redundant DLCP (P1
connector) (201).
b. Redundant MDL (P1
connector) (203).
C. Redundant LCF 1 (P1
connector) (205).
d. Redundant LCF 2 (P1
connector) (207).
3. Row 3.
a. DLCP (P2 connector)
(301).
b. MDL (P2 connector) (303).
C. LCF 1 (P2 connector)
(305).
d. LCF 2 (P2 connector)
(307).
4. Row 4.
a. Redundant DLCP (P2
connector) (401).
b. Redundant MDL (P2
connector) (403).
C. Redundant LCF 1 (P2
connector) (405).
d. Redundant LCF 2 (P2

connector) (407).

Refer students to TM 11-5805-790-12-7, para
10-17, page 10-43 Grcuit Card
Renoval / Repl acenment, and di scuss.

(b) Renoval /repl acenent of LCF, DLCP, or
MDL circuit cards.
(c) Renoval/replacenent of PSB mul ti bus.

Ref er students to TM 11-5805-790-12-7, PSB
mul ti bus renoval / Repl acenent, and di scuss.
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(5) Repair Verification

(a)
(b)
(c)
(d)
(e)

Configure repaired DLC to the on-

i ne processor.

Check for any abnor nal

i ndi cations/printouts.

Make repaired DLC avail abl e by neans
of a YAVL conmmand.

O ose on-line DLC by neans of a CLCS
conmand.

| f replacenent card does not correct
fault, reinstall original card.

NOTE: Recapi tul ate key points. Ask questions to
ensure student understanding of materi al
cover ed.

3. MCS Mai nt enance and Fault |sol ation.
a. Preventive Mi ntenance.
b. Corrective Mintenance.
(1) On-line Fault Detection.
(a) Printouts are usually the first
indication of a trouble/failure.
(b) The results of on-line failure
detection are indicated by node
status report printouts codes 40
t hr ough 52.
NOTE: Refer students to Informati on Sheet D3-9, Mbdde

150- 74G10\ EO1- LP2

Status Report Printouts, and discuss.

(2) MCS Sel f-Test.

(a)

(b)

(c)

The MCSU perforns a self-test of its
internal |ogic upon receipt of the
"MCS Test" or "MCS Reset" command or
at power -up.

An indicator on the MCSU circuit
card will light nmonmentarily and then
go off if the self-test passes.

If the self-test fails, the
indicator remains |it.

27



NOTE:

NOTE:

NOTE:

NOTE:

NOTE:
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(3) MCS Loopback Test/ D AG

Ref er students to Information Sheet D3-10, MCS
Loopback/ Diag Test Initiation/Results, and
di scuss.

(a) LPBK CHN 52 MCS or D AG

(b) ILIOP causes the MCS to performa
self-test by sending it an MCS test
conmand.

(c) ILIOP then waits for the test
results, which are returned in three
separate MCS Reports automatically
generated by the MCS in response.

(d) The test is considered to have
passed if all three reports are
recei ved and indicate the MCS sel f-
test passed.

(4) Fault Isolation.
(a) Flowchart.

Ref er students to TM 11-5805-790-12-8, para
11-6, M & FI Flowhart, and di scuss.

(b) M& FI Table.

Ref er students to TM 11-5805-790-12-6, para 7-
19, M & FI BIST D agnose Codes, and di scuss.

(5) LRU Renpbval and Repl acenent.
Show Slide 13.
(a) The MCSU circuit cards are | ocated

in slots 338, 438 and 538 of the
Mbdeni TDI GM nest .

MCSWO (sl ot 338).
MCSUL (sl ot 438).
MCSU2 (sl ot 538).

[N

(b) Renoval / Repl acenent Procedur es.

Ref er students to TM 11-5805-790-12-6 para 7-
19, Crcuit Card Renoval / Repl acenent, and
di scuss.
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(6)

Repair Verification

(a) Place logical line 52 in-service
usi ng C SR conmand.

(b) Check for any abnornal
i ndi cations/printouts.

(c) If replacenent card does not correct
fault, reinstall original card.

NOTE: Recapi tul ate key points. Ask questions to
ensure student understanding of materi al

cover ed.

4. Practical exercise.
a. Expl anation to students.

(1) You nust correctly answer 7 of 10 witten
questions within 30 mnutes and correctly
identify 2 out of 3 faults within 30
m nutes per fault.

(2) Wien you are conpleted with the practica
exerci se have your instructor grade it
for you.

(3) If it is not clear what you are required
to do, ask your instructor for
clarification.

b. Application by students.

(1) Correctly answer 7 of 10 witten
guestions by filling in the blanks within
30 mnutes and correctly isolate 2 out of
3 faults within 30 mnutes per fault.

(2) Wen you are conpleted with the practica
exerci se have your instructor grade it
for you.

(3) If it is not clear what you are required
to do, ask your instructor for
clarification.

C. Eval uation. Evaluate students ability to

150- 74G10\ EO1- LP2

correctly answer 7 of 10 witten questions
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within 30 mnutes and isolate two out of three
faults within 30 mnutes per fault.

13H 55M
SUMVARY
Thi s concludes the | esson on the AG fault
isolation. The A Gis the only neans of information
getting to the nessage processor. You wll be
given a chance to practice isolating faults.
14H

END
Thi s docunent supports Task Nunber 113-603-3217.
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1. A25A1, slot 3
2. ILI 11

3. DLCP on A25A1-10
4. 760000

5. ILI9 or ILIP

6. 3, A23

7. DLTMD

8. Al

9. YAVL, CQLGCS, NAVL

10. 52
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ANSWER KEY
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